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(54) Optical connector 

(57) An optical connector is used for fixing an optical 
cable (A) having an optical-fiber core (c) and a coating 
(b). It comprises a housing (2) and a cover (100), the 
front side of which is provided with ferrules (60) and the 
rear side of which with openings (1 2) for inserting optical 
cables. The housing (2) further comprises a cable guide 
(14) on which the cable is disposed. The cover compris- 
es pairs of guide plates (110a, 110b), such that, when 



the cover (100) is placed on the housing (2), a pair of 
guide plates (11 0a, 1 1 0b) flanks the cable. Each guide 
plate (110a, 110b) is provided with an elongate stopper 
(140a, 140b) on the face where the cable is flanked. The 
stopper (140a, 140b) has a rectangular cross-section 
and, at its open end, a sharp edge (142a, 142b). When 
the cover (100) is placed on the housing (2), the sharp 
edge (142a, 142b) cuts away part of the coating (b) and 
immobilizes the cable against its axial movement. 
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Description 

The present invention relates to an optical connec- 
tor More particularly the invention concerns an optical 
connector ''or connecting optical-fiber cables to each 
otner or 1c connecting an optical-fiber cable to an op- 
tical element 

An optcal-fiber cable is classically formed by one 
or a plurality of optical fibers assembled together by a 
coating covering them 

Japanese utility models having publication num- 
bers Sho 5S-428 1 1 ( f irs: prior art;. Hei 2-29010 (second 
prior art) and Hei 5-59412 (third prior art) have already 
disclosed optical connectors for holamg such an optical- 
fiber cable 

The optical connector according to the first prior art 
is provided with a ferrule, which comprises protrusons 
on its inner cylindrical surface proximal to the end con- 
necting 10 trie mam frame By tightening the ferrule, the 
oplical-fiber cable is fixed to the connector 

The optical connector according to the second prior 
art has a pair of opposing side-walls that gradually en- 
larges towards an opening end. The internal surface of 
these side walls is provided with a plurality of undulating 
projections The optical-fiber cable is passed through 
between the two side-walls and held by tightening them 

In the third prior art ; a clamp is made of a thin metal 
sheet so as to form a channel having a U-shaped cross- 
section The channel is then pushed onto the optical- 
fiber cable and cut intothe cable coating, in orderto hold 
the optica! cable. In this case, the width of the U-channel 
is arranged to be slightly smaller than the diameter of 
the cable, whilst the side-walls of the U-shaped channel 
gradually enlarge from its closed end towards its open 
ends When the optical cable is inserted into the U- 
shaped channel, the open ends are cut into the cable 
coating, and the U-shaped channel is then thrust onto 
the coating 

However, in the case of the first prior art, tightening 
the ferrule at the connecting side requires an excessive- 
ly large force Accordingly, the fitting operation takes 
time 

Further, in the case of the first and second prior arts, 
the optical-tiber cable is maintained in a compressed 
state, which induces deformation of the optical fibers 
themselves and causes high optical loss 

Aternatively, the optical loss can be reduced by de- 
creasing the compressive force , however, the gripping 
force exerted on the cable will then be also diminished. 

Further still, in the case of the third prior art, the 
clamp is small and made of a thin metal sheet. Conse- 
quently: the connector cannot be mounted easily and 
the clamp may be deformed when mounting Further- 
more, as the open ends of the U-shaped channel are 
forcibly cut into the cable coating, the optical fibers are 
unavoidably distorted by compression. 

An object of the present invention is therefore to 
overcome the above-mentioned problems of the prior 



art and to provide an optical connector that can be easily 
assembled securely fix an optical-fiber cable and min- 
imize light losses 

To this end there is provided an optica connector 
5 for fixing one or a plurality of optical-fiber cables, the 
cable comprising an optical fibercore and a coating hav- 
ing a tangent al direction, said connector comprising 

a) a housing having a longitudinal cirecticn along 
io which the cables are arranged, and an elevational 

direction : 

b) a cover having the same directions as defined 
above , and, 

c) means for fixing the cable into the connector 

15 

the fixing means comprising 

a cable guide for securely disposing each cable, the 
cable guide being provided on one of either the 
20 housing or the cover and extending along the lon- 

gitudinal direction , 

a pair of guide plates provided on the other of either 
the housing or the cover, the guide plates extending 
along the longitudinal and elevational directions 
2S and forming parallcly opposing faces so as to flank 

the cable when the housing and the cover are 
mounted ; and, 

at least one stopper provided on the opposing face 
of each of the guide plates along the elevational di- 

30 rection, the stopper having an open end with an in- 

nermost edge, seen from the pair of guide plates, 
which forms a cutting edge, whereby, when the 
housing and the cover are mounted, the edge cuts 
away part of the coating of the cable in the tangen- 

35 tial direction thereof and the stopper securely holds 
the cable. 

The innermost edge may have an angle of 50 to 90° 
with respect to the tangential direction of the cable coat- 
•*o mg. 

The above-mentioned at least one stopper on each 
of the guide plates may form a plurality of pairs of stop- 
pers facing each other at both sides of the optical-fiber 
cable and each pair may be provided along the longitu- 
•*s dinal direction at a predetermined pitch 

The innermost edge of the stopper has preferably 
a length of not more than 1 mm along the longitudinal 
direction. 

Preferably, the stopper has a substantially rectan- 
so gular cross-section and an innermost face extending 
along the elevational direction. The face may be provid- 
ed with a groove along the elevational direction. 

The housing may have a front side and a rear side 
at each end of the longitudinal direction, the front side 
55 comprising one or a plurality of ferrules and the rear 
side comprising a corresponding number of openings 
for inserting the optical-fiber cable 

Alternatively, the stopper may have a substantially 
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rectangular cross-section and a face facing the front 
side, the face optionally being tapered towards the front 
side as it goes away from the guide plate. 

As a preferred embodiment, the cable guide com- 
prises a channel along the longitudinal direction for 
properly disposing the optical-fiber cable. 

The above and other objects, features and advan- 
tages of the present invention will become apparent 
from the following description of the preferred embodi- 
ments, given as a non limiting example, with reference 
to the accompanying drawings in which : 

Fig. 1 shows a perspective view of a first embodi- 
ment of an optical connector according to the 
present invention, with a cover removed , 
Fig. 2 shows a perspective view of the optical con- 
nector of Fig. 1 , when it is turned over ; 
Fig. 3 shows a side view on the essential parts of 
the optical connector of Fig. 1, before they are 
assembled ; 

Fig. 4 shows the same essential parts as in Fig. 3, 
after they are assembled: 

Fig. 5 shows a top plan view on the longitudinal 
cross-section of the optical connector when it holds 
an optical-fiber cable ; 

Fig. 6 shows a side cross-sectional view of a pair of 
guide plates with a respective stopper in the optical 
connector according to a second embodiment ; 
Fig 7 shows a perspective view of the optical con- 
nector according to a third embodiment with a cov- 
er removed ; 

Fig. 8 shows a top plan view on the longitudinal 
cross-section of the essential parts of the optical 
connector of Fig. 7, when it holds an optical-fiber 
cable ; 

Fig. 9 shows a top plan view on the longitudinal 
cross-section of the essential parts of the optical 
connector according to a fourth embodiment ; 
Fig. 10 shows a top plan view on the longitudinal 
cross-section of the essential parts of the optical 
connector according to a fifth embodiment. 

A first embodiment of the present invention is de- 
scribed with reference to Figs. 1 and 2. 

In this embodiment, the optical connector compris- 
es a housing 2 providing a housing space therein and a 
cover 100. 

The housing 2 comprises a casing portion 1 0 having 
an open bottom (in Fig. 1 ). The front face of the casing 
portion 1 0 is provided with a pair of parallel tube portions 
50 that project frontwards with a predetermined distance 
therebetween. The tube portions 50 are linked to each 
other via a linking clement 52 provided between them. 
Each tube portion 50 is also provided with a guiding rib 
54 on its outer face, opposed to the face where the link- 
ing element 52 is installed. 

A ferrule 60 is provided inside each tube 50 for re- 
ceiving and holding a respective optical-fiber cable. 



Each ferrule 60 has a cylindrical shape with a cable path 
62 which connects to the housing space of the housing 

2. 

The outer rim zones of the tube portions 50 and the 
5 ferrules 60 are tapered frontwards so as to form a bev- 
elled surface 56, 66 This configuration enables the con- 
nector to be easily connected to a corresponding socket 
of another connector (not shown in the figures). 

The upper face of the casing portion 1 0 is cut out to 
10 form a plate 40 which extends from the centre part of 
the upper surface towards the upper part of the tube por- 
tions 50. The plate 40 has a first, innermost, end that is 
integrated with the upper face of the casing portion 10. 
The sides of the plate 40 that are adjacent to the upper 
is face are defined by respective cutouts in the latter. The 
plate 40 can thus be flexed about its first end, perpen- 
dicularly to its general plane. A central portion of the 
plate 40 is provided with a finger grip 44 for applying a 
flexing force. 

20 The second, outermost, end of the plate 40 projects 
beyond the upper surface of the casing portion 10 up to 
the projected end of the tube portions 50, and is 
equipped with a locking claw 42. 

When the tube portions 50 and the ferrules 60 are 
2S connected to a receiving optical connector, the above- 
mentioned locking claw 42 is coupled to a correspond- 
ing locking recess (not shown in the figures). The locking 
claw 42 can be released therefrom by pushing down the 
finger grip 44, whereby the inserted optical connector is 
30 withdrawn from the receiving optical connector. 

Two openings 12 for inserting the optical-fiber ca- 
bles are provided in the rear waii of the casing portion 
10, at a position corresponding to the cable paths 62 in 
the front wall. 

35 A dividing step 20 separates the housing space into 
a right and a left compartments and each of them is pro- 
vided with a cable guide 1 4 extending from the opening 
12 to the cable path 62. 

Each cable guide 14 is provided with a U-shaped 
40 channel along the upper surface thereof, along which 
the optical-fiber cable is guided through from the open- 
ing 12 into the cable path 62. 

The end of the optical cable is initially stripped of 
the coating. This stripped end part is then inserted into 
45 the ferrules 60. 

The open side of the casing portion 1 0 (bottom side 
in Fig. 1 and upper side in Fig. 2) is provided with a hor- 
izontal step 1 8 on its peripheral inner rim. This step con- 
tains an inwardly-slanting face 22 in the middle of the 
so front rim and of the rear nm, respectively. Correspond- 
ingly, the cover 100 is provided with a locking tab 130 
fitting into a locking recess 24. 

Guiding ribs 26 arc further provided on the inner 
face of the right and the left side-walls defining the hous- 
es ing space of the casing portion 10. 

The cover 100 comprises a plate 102 which closes 
the space of the housing 2. The plate 102 is provided 
with a pair of guide plates 110a, 110b at the right and 
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the left compartments respectively in a direction per- 
pendicular to the general plane of the plate 102 

The guide plates 110a, located outermost in a lat- 
eral direction of the cover have an outermost face 
equipped with a guiding slot 132. This slot 132 has a $ 
shape complementary to that of the guiding rib 26 The 
guide plates 1 1 0b. located innermost, are linked to each 
other with a bridging element 1 20 near the front and rear 
stdes The middle of each bridging element 120 is pro- 
vided with a locking tab 1 30 for fitting into a complemen- 10 
tary-shaped locking recess 24 

When placing the cover 100 onto the open side of 
the housing 2. the guiding ribs 26 are first inserted into 
the guiding slots 132. Then the locking tab 130 slides 
down along the slantmgface 22 and mates with the com- is 
plementary-shaped locking recess 24. 

The covering plate 102 is then positioned on the 
horizontal step 18. whereby cover 100 is securely fitted 
to the housing 2. 

The pair of guide plates 1 1 0a. 1 1 0b is positioned so 20 
as to flank the optical cable arranged on the cable 
guides 14 For this reason ; the distance between the 
guide plates 1 1 0a, 1 1 0b is designed to be slightly larger 
than the diameter of the optical-fiber cable. 

Further, as shown in Figs. 1 . 3 and 4, the inner faces 2s 
of the guide plates 1 1 0a, 11 0b ; facing to each other, are 
provided with a pair of stoppers 140a, 140b. 

Each stopper 140a, 140b has an elongate shape 
having a rectangular cross-section Their inwardly-fac- 
ing, outermost corner has a sharp rectangular edge 30 
142a, 142b extending in a direction parallel to the axis 
of the optical-fiber cable A This edge serves as a cutting 
blade The distance between these two stoppers 140a, 
140b is slightly less than the diameter of the cable A. 

Figs. 3 to 5 show the procedure of fixing the optical- 35 
fiber cable into the connector 

As shown in Fig. 3, the optical-fiber cable is inserted 
into a predetermined position inside the housing 2 and 
installed on the cable guide 14. The cover 100 is then 
pushed onto the housing 2 towards its housing space. 40 

Then, the sharp edges 142a, 142b come into con- 
tact with an upper circular surface of the coating b of 
cable A in a skewed position With a further push, the 
edges cut into the coating b, in the manner of a flat chis- 
el and continue their downward movement. Then, the 4 $ 
locking tabs 1 30 are fitted with the locking recesses 24 
and the cover 1 00 is securely mounted on the housing 2. 

As shown in Figs. 4 and 5, the stoppers 1 40a, 1 40b 
are settled inside those parts of the coating b cut away 
by the sharp edges 142a, 142b The stoppers thus hold $0 
the optical-fiber cable A by maintaining it therebetween. 

In this optical connector, the optical fibers c are not 
compressed, neither during the press fitting of the cover 
1 00, nor in their maintained position where the fibers are 
sandwiched between the two stoppers 140a, 140b. As 55 
the stoppers 1 40a, 1 40b do not exert undesirable thrust- 
ing force towards the optical fibers c, the latter receives 
little deformation and the optical loss is reduced to the 



minimum 

In this construction when the cover 100 is fitted on- 
to the housing 2, the optical-fiber cable A is fixedly held 
at the same time by the same one operation Mounting 
of the optical connector thus becomes very easy 

Further the formation of the U-shaped channel on 
the cable guide 14 enables to maintain the cable A in a 
precise longitudinal position without sideways drift Ac- 
corcmgly, the cable A can be precisely positioned be- 
tween the guide plates 110a. 110b 

Further, when the cover 100 is placed on the hous- 
ing 2. a certain degree of pushing force is required In 
order to reduce this force, the width of the stoppers 
140a. 140b is devised to be less than 2 mm, preferably 
less than 1 mm Thus the resistance to the sharp edge 
142a, 142b, when the coating b is cut, is reduced 

Further to ensure a smooth cutting operation, the 
edge 1 42a ; 1 42b may have a slant angle B 1 of less than 
100°, According to another embodiment of the present 
invention, shown in Fig 6 the slant angle B 1 is prefera- 
bly comprised between 50° and 90°. 

According to still another embodiment, shown in 
Fig 7 and 8, a plurality of pairs of stoppers 140e, 140f 
are installed at a predetermined interval along the axis 
of the cable A The cable is then retained more forcefully 

Fig. 9 shows another embodiment wherein the front 
face (facing the ferrule 60) of each of the stoppers 140g, 
140h is tapered towards the front side (towards the fer- 
rule 60) of the casing portion 10, as it extends towards 
the cable A 

Fig 1 0 shows a further embodiment wherein the in- 
nermost opposing face of each of the stoppers I40i, 
140j is provided with a concavity 141 1, 141 j in a perpen- 
dicular direction to the general plane of the cover 1 00 
Likewise, the front face (facing the ferrule 60) of the 
stoppers 140i,140j may be tapered towards the front 
side (towards the ferrule 60) of the casing portion 10, as 
it extends towards the cable. 

In these constructions, when a backward force (to- 
wards the orifices 1 2) is applied to the cable A, stoppers 
140g, 140h, 140i, 140jarecut into the coating b, thereby 
retaining the cable A more forcefully 

Fig. 9 shows an optical connector havingthree pairs 
of stoppers 1 40g, 1 40h. Each stopper may have a width 
of 0.8 mm, a taper angle tt 2 of 90° for the front face (an- 
gle of the front face in respect to the axis of the cable A) 
and a slant angle e 1 of 90° for the sharp edge. When 
the cable A is held under the above conditions, the cable 
shows a tensile strength above 60 N and an optical loss 
less than 0. 1 dB. 

In the above-mentioned embodiments, the cable 
guide 14 is provided in the housing 2, whilst the guide 
plates 1 1 0a, 1 1 0b and the stoppers 1 40a, 1 40b arc pro- 
vided on the cover 100. Alternatively, the constructs in 
the housing and on the cover may be interchanged. 
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Claims 

1. An optical connector for fixing one or a plurality of 
optical-fiber cables (A), said cable comprising an 
optical-fiber core (c) and a coating (b) having a tan- s 
gential direction, said connector comprising : 



a) a housing (2) having a longitudinal direction 
along which said cables (A) are arranged and 
an elevational direction , 

b) a cover (100) having the same directions as 
defined above ; and 

c) means for fixing said cable into said 
connector ; 



5. 



6. 
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characterised in that said tixtng means comprise : 

a cable guide (14) for securely disposing each 
cable (A), said cable guide (14) being provided 
on one of either said housing (2) or said cover 
(100) and extending along said longitudinal 
direction ; 

a pair of guide plates (110a, 1 10b) provided on 
the other of either said housing (2) or said cover 
(100), said guide plates (110a, 110b) extending 
along said longitudinal and elevational direc- 
tions and forming parallely opposing faces so 
as to flank said cable when said housing (2) and 
said cover (100) are mounted ; and, 
- at least one stopper (140a, 140b. 140c, 140d) 
provided on said opposing face of each of said 
guide plates (110a, 110b) along said elevation- 
al direction, said stopper (140a, 140b, 140c, 
140d) having an open end with an innermost 
edge (1 42a, 1 42b), seen from said pair of guide 
plates (110a, 110b) which forms a cutting 
edge, whereby, when said housing (2) and said 
cover (100) are mounted, said edge (142a, 
142b) cuts away part of said coating (b) of the 
cable (A) in said tangential direction thereof 
and said stopper (140a, 140b) securely holds 
said cable (A). 

2. The optical connector according to claim 1 , wherein 
said innermost edge (142c, 142d) has an angle of 
50 to 90° with respect to the tangential direction of 
said cable coating (b). 

3. The optical connector according to claim 1 or 2, 
wherein said at least one stopper (140a, 140b, 
140c, 140d) on each of said guide plates (110a, 
110b) forms a plurality of pairs of stoppers (140e, 
140f) facing each other at both sides of said optical- 
fiber cable (A) and each pair is provided along said 
longitudinal direction at a predetermined pitch. 

4. The optical connector according to any one of 
claims 1 to 3, wherein said innermost edge (142a, 
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142b, 142c, 142d)of the stopper (140a, 140b, 140c, 
140d) has a length of not more than 1 mm along 
said longitudinal direction. 

The optical connector according to any one of 
claims 1 to 4, wherein said stopper (140a ~ 140f) 
has a substantially rectangular cross-section. 

The optical connector according to any one of 
claims 1 to 5, wherein said stopper (140a ~140f) 
has an innermost face extending along said eleva- 
tional direction, said innermost face being provided 
with a groove (141i, 141 j) along said elevational di- 
rection. 

The optical connector according to any one of 
claims 1 to 6, wherein said housing (2) has a tront 
side and a rear side at each end of said longitudinal 
direction, said front side comprising one or a plural- 
ity of ferrules (60), and said rear side comprising a 
corresponding number of openings (12) for insert- 
ing said optical-fiber cable. 

The optical connector according to any one of 
claims 5 to 7, wherein said stopper (140a - 140f) 
has a face facing said front side, said face being 
tapered towards said front side as it goes away from 
said guide plate (110a, 110b). 

The optical connector according to any one of 
claims 1 to 8, wherein said cable guide (14) com- 
prises a channel along said longitudinal direction. 
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